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furnace will soon be published as Bulletin 171 of 
the Bureau of Mines. 
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Partly owing to  the  great shortage of sulfuric acid 
in  Britain, partly in response to an appeal for sugges- 
tions made by the Ministry of Munitions, there has 
been considerable interest in the question of the dis- 
posal of niter cake (acid sodium sulfate). Similar 
interest in this matter will arise here, for there is al- 
ready a shortage of sulfuric acid; it will consequently 
be necessary to  economize in acid, and t o  substitute 
niter cake wherever such substitution is feasible. 

Some time ago I made a search through all recent 
literature available1 and compiled a summary of the  
various proposals which have been made for the util- 
ization and disposal of niter cake; and i t  has been 
thought desirable t o  publish this summary as a means 
of showing the possibilities and arousing more general 
interest in this direction. Some of the proposals 
are obviously not very practical-even in war time; 
bu t  it seemed better not t o  exclude a suggestion 
even although i t  does not appear feasible to  us now. 

Niter cake, a by-product of the production of nitric 
acid, is an acid sodium sulfate, usually containing only 
slight impurities. I t s  available sulfuric acid content 
ranges from 3 5  per cent downwards, but is usually 
from 2 5  t o  30 per cent; this free acid may cause diffi- 
culties in handling and transportation, particularly 
if water, or even moisture, gets access to  it. The 
annual production of niter cake in the United States 
was, according t o  the 1909 census, about 43,300 tons, 

1 I n  the  literature citations given subsequently, reference t o  C .  A . ,  
in addition t o  the  journal reference, signifies tha t  the original article was 
not available and tha t  the statements made are on the basis of the abstract 
in Chemical Abstracts. 

of which 27,600 tons were reported to  have a v-Jnte 
of about $ 2  per ton, t he  remaining 15,700 tam k iag  
reported as of no value; the  amount now available 
is, however, very much greater and is of the mdeT 
of 600,000 tons at least. The utilization of this ma- 
terial in place of t he  equivalent quantity of strlfaric 
acid, in so far as such substitution is possible, womld 
therefore result in a very appreciable economy 01f 
sulfuric acid, t he  demand for which is likely ta be in 
excess of the  supply available. The substitmtlon C D ~  

niter cake for acid would moreover, a t  the pmsemt 
time, result in a considerable money saving, for it 
can be bought at a price of about $3 per ton at t h e  
point of shipment, equivalent t o  an acid price of abmrt 
$IO per ton. 

As an example of the  expansion of the use of niter 
cake in Britain since the  war we may cite a paper 
by Kilburn Scott.% Before the war it was used to some 
extent for making hydrochloric acid and sodium SUI- 
fate, and a small amount was sold to  fertilizer plants 
and to  glass makers. It is now currently used in 
the following processes: the extraction of grease fram 
wool suds and from piece scouring suds; refining Q€ 
grease; stripping color from rags, dyeing of rags, and 
removing cotton from mixed fabrics in the  manufac- 
ture of shoddy; calico bleaching; paper making; in 
the mineral water industry; and in making srtlfate of 
ammonia. He also discusses the  methods of handling 
and dissolving niter cake.2 

Attention is therefore directed t o  the various pro- 
posals outlined below, in the hope tha t  niter cake will 
be used, wherever feasible, as a means of reducing the  
shortage of acid. The proposals have, for convenience 
of reference, been grouped under a number of head- 
ings, but it is obvious tha t  these several categories 
are not mutually exclusive. 

AS A PICKLING AGENT-LeChatelier and Bogitch‘ 
discuss the  advantages of using niter cake for re- 
moving scale from the surface of iron, and recom- 
mend a procedure for its use, namely, t o  work with a 
solution at 80” containing 2 5  per cent niter cake, the 
acidity of which is maintained by further additions 
of niter cake. Directions are also given in a recent 
paper.4 The use of niter cake for pickling iron or 
steel is the subject of a patent granted t o  A. K. 
Eaton,s who claims the process of “removing hammer 
scale from iron and steel, which consists in sub- 
jecting the scale-coated metal t o  the action of a 
bath containing sodium bisulfate.” It is reported 
tha t  a large tonnage is already used for this pur- 
pose, thus releasing an equivalent amount of acid for 
other purposes. 

H. W. Brownsdon6 discusses its application in the  
pickling of annealed brass and states tha t  i t  works 

1 “Economy of Acids in Metal Trades,” J .  Sac. Chem. Ind , 36 (1917), 

2 J .  Sac. Chem. Ind. ,  36 (1917), 1216A. 
a Rew. MBtall., 12 (1915), 949, C .  A , ,  10, 2460. 
4 “Pickling with Niter Cake,” Iron Trade Review, 1918, 153. I have 

been informed t h a t  solutions of one-half the concentration recommended 
by  LeChatelier and Bogitch are perfectly satisfactory for pickling metals. 

5 U. S .  Patent 702,050, June 10, 1902, “Method of Removing Scale 
Oxide from the  Surface of Iron and Steel.” 

8 J. Sac. Chem. I n d . ,  36 (1917), 575. 

810. 
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all right provided tha t  ( a )  the acid strength of the 
solution is kept up to  5-6 per cent, ( b )  the  solution is 
kept hot, (c) matters are so arranged tha t  the work 
is as clean as possible. The niter cake solution is 
more sluggish than a sulfuric acid solution of equal 
acidity, and the  difference in price (in England, acid 
$ 2 0 ,  niter cake $ 5  per ton) on the basis of acid con- 
tent 'is not marked. There is therefore no marked 
direct saving of money by using niter cake for pickling; 
but Brovvnsdon considers tha t  the use of niter cake 
would make better design of annealing furnaces im- 
perative, and so might indirectly result ultimately 
in considerable economies. 

periments have shown tha t  niter cake may be substi- 
tuted for sulfuric acid in various operations of the tex- 
tile trade; for instance, in the extraction of grease 
from liquors obtained in scouring, in the  refining of 
grease, tlne extraction of cotton from mixed rags in 
the  making of shoddy,2 as well as in stripping color 
from rags in the  latter trade. For these purposes 
the salt is dissolved in water by the  aid of steam and 
used hot. Hannay3 states tha t  i t  can be used as a 
sour in cotton bleaching. Matos4 states tha t  ih the  
dyeing of wool niter cake may advantageously replace 
the  mixture of Na2S04 and HzS04, though, since it 
may be contaminated with some iron, it is less suit- 
able for the light shades. 

In the  textile trade, moreover, there is (in Britain) 
a great demand for Epsom salts (MgS04) which may 
be made by heating magnesite with niter cake.6 

lished statement6 perfect sizing may be secured by  
using half the  usual quantity of alum with 2 0  per 
cefit niter cake. Haas' states tha t  ordinary niter 
cake is only good for sizing the  lower grades of paper, 
but tha t  the  purified salt should be used for the  finer 
grad.es. 13indall and Bacon* also discuss this ques- 
tion and istate t ha t  IOO parts of rosin require 2 4  parts 
KaHSO4 for complete precipitation. 

response t o  a memorandum issued by the  British 
Ministry of Munitions, the  Sulfate of Ammonia As- 
sociation recommend tha t  it be used as a temporary 
expedient, the  maximum proportion of niter cake to 
be I O  per cent of the  sulfuric acid used, and tha t  the 
solution be kept hot. The use of a greater proportion 
of niter cake results in the  precipitation of Na2S04 
and in irregular working of the  bath.9 According t o  
a recent patent,lO niter cake dissolved in water is 

I K  THE TEXTILE TRADE-According to  a report' ex- 

AS A SIZING A G E K T  F O R  PAPER-According t o  a pub- 

IE THE: P R O D U C T I O N  O F  AMb!lONIUM SULFATE-In 

1 Chem. :Trade J . ,  68 (1916), 28; C. A,, 10, 953. 
2 Fort,  however [ J .  Sac. Dyers Colourists, 30 (1914), 228; C .  A,, 9, 

11201, conclu,des that  sodium sulfate injures the  luster of wool by reacting 
with the  wool fiber. 

a J .  SOL. Dyers Colourists, 32 (1916), 65; C. A,,  10, 2151. 
4 Textile World J . ,  51 (1915), 25; C. A, ,  10, 2046. 
6 J .  Sac. Chem. Ind. ,  3 4  (1916), 1121. 
6 Papier Ztg., 40 (1915), 890; C. A,,  9, 3129. 
7 Chem. Z t g . ,  40 (1916), 571; C. A., 10, 2635. 
8 Paper Makevs' Monthly J . ,  54 (1916), 202; C. A. 10, 2799. 
9 Chm.. Trade J., 58 (1916), 342; Chem. News, 113 (1916), 175;  J .  Gas 

Lighting, 134 (J916), 74; C. A , ,  10 (1914), 1705. Compare also Cooper, 
Chem.  Trade J- ,  68 (1916), 235; J .  Gas Lighting, 133 (1916), 523; C. A, ,  10, 
1422; and Gavin, Gas Would, 65 (1916), 539; J .  Gas Lighting, 136 (1916), 
545;  C .  A,, 1'1, 535. 

Soc. ind. .de produits chimiques, British Pa ten t  109,814 (1917). 

treated with excess of gaseous ammonia, after which 
the-solution is saturated with carbon dioxide, and the  
precipitated sodium bicarbonate washed and dried; 
the  mother liquor, neutralized by the  addition of niter 
cake solution, is diluted and cooled to  or below oo 
in order t o  separate sodium sulfate, and the residual 
solution is concentrated in vacuo or otherwise to  re- 
cover the ammonium sulfate. 

digests phosphate rock with a solution of niter cake, 
concentrates the resulting solution, and cools t o  
crystallize the  Na2S04 and separate it from the  phos- 
phoric acid. Kochetkov2 treated phosphate rock 
with niter cake, dissolved the  product in water, evap- 
orated un'til the  Na2S04 crystallized out and concen- 
trated; the  resulting solution contained z per cent 
Pz05 and readily attacked bone meal, yielding super- 
phosphate.3 Wakefield4 states tha t  he has made 
many thousands of tons of superphosphate of lime 
containing 20 per cent of soluble phosphate by using 
niter cake instead of sulfuric acid. Collins5 sug- 
gests mixing one part of leather clippings with two 
parts niter cake and heating to  300°, when much of 
the  nitrogen is converted into ammonium sulfate; 
the  product is cooled and mixed with one part of rock 
phosphate, and sold as fertilizer. Some proportion 
of niter cake could also be used in the  fertilizer indus- 
t ry  by dissolving it in the sulfuric acid, diluted ap- 
propriately. 

FOR THE PRODUCTION OF SULFURIC AcID-Benker6 
mixes niter cake with fine sand, or finely divided sili- 
cate, or anhydrous sulfates of soda, potash, or lime, in 
such proportions tha t  the mass does not melt when 
it is heated. Sulfuric acid is expelled and may be 
collected; Na2S04 remains behind. The purpose of 
such admixtures is t o  minimize the  rate of destruc- 
tion of the  apparatus, which takes place rapidly 
when niter cake is heated alone; but it is questionable 
in how far Benker's method is really feasible. Zahn7 
claims the process of mixing niter cake with 6 t o  7 per 
cent water, heating, and so expelling part  of the  sul- 
furic acid, until the mass becomes pasty, when i t  can 
be introduced into a muffle and calcined. The SOC. 
Dior fils8 mixes it with bauxite or aluminum sulfate, 
and heats t he  mixture in a muffle so as t o  liberate 
acid; the residue when extracted with water yields 
an alkaline carbonate. They also specify the addi- 
tion of coke dust t o  the  mixture before calcining. 
Prudhommeg claims the  process of heating sulfates, 
with or without the addition of silica, alumina, or iron 
oxide, in an electric furnace; with the  simultaneous 
formation of anhydrous bases. NibeliuslO claims the 
process of recovering sulfuric acid and sodium sul- 
fate from niter cake by treating it with a volatile 

I N  THE MANUFACTURE OB FERTILIZERS-StriCkler' 

1 E. S. Patent 917,502 (1909); C. A , ,  3, 1804. 
f Ann. Inst .  Apron. Moscow, 19, 60; C. A., 8, 392. 
8 ComparealsoPetriturin,Ann.lnst.Agron. Moscow, 19, 142;C.A.,8,  194. 
4 J .  SOL. Chem. Ind., 34 (1916), 1121. 
6 Ibid. 
6 German Patents 204,353 (1906): 204,703 (1907); French Pa ten t  

7 U. S. Patent 921,329 (1909); C. A., 3, 2040; French Patent 389,898. 
8 French Patent 417,816. 
9 French Patent 400,030. 

10 1:. S. Patent  873,070 (1907); C. A,, 2, 1199. 

381,863 (1906); British Patent 1,844 (1907); U. S. Patent 899,284. 
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solvent, such as alcohol, to  dissolve out the acid, 
separating the solution from the undissolved NazS04, 
and distilling off the solvent. Uebell exposes niter 
cake in a finely divided state to  the action of hot 
gases or superheated steam, in a tower, the bottom 
of which is a calcining hearth. Mackenziez treats 
niter cake to  expel the HzS04 in a salt-cake furnace 

' by first heating the charge in a pot and, when i t  stiffens, 
transferring i t  t o  a roaster; the vapors from the two 
stages are absorbed in suitable towers. He states3 
that  he has recovered IO t o  12 tons of 94 t o  95 per cent 
acid a week from this source and that  there is no trouble 
in obtaining 700  t o  800 lbs. acid and 1200 to 1300 lbs. 
NazS04 from each ton of niter cake. Byard4 proposes 
the following schemes: ( I )  Blowing steam or air 
into the melt and directing the mixture of acid vapors 
into the sulfuric acid plant. (2) Granulating the 
melt by pouring i t  into water and centrifuging t o  ob- 
tain clean NazSOr and an acid mixture, which can be 
sprayed into a chamber of an auxiliary acid plant, 
the acid so obtained being concentrated and used again 
to make nitric acid, in which process the presenceof 
a little NaHS04 in the acid is unimportant. I n  this 
connection it may be mentioned that  Claessens claims 
the process of briquetting Chile nitrate with IO per 
cent ground niter cake. 

It is suggested6 that  niter cake be roasted with iron 
scale t o  expel the available acid in concentrated 
form; this requires a high temperature, and the action 
on the vessels employed is considerable. Llewellyn 
and Spence and Sons7 heat niter cake with iron or 
pyrite, when SO2 is evolved, leaving a residue from 
which Na2SO4 may be extracted. Stanes and R o g P  
claim to obtain vitriol by roasting sulfur with twice 
its weight of niter cake; they also suggestg heating 
niter cake with sulfur in a non-oxidizing atmosphere 
and utilizing the sulfur dioxide produced. The sug- 
gestion has also been made that  niter cake be heated 
with silica alone or mixed with calcium sulfate, the 
SO3 produced being passed to  a contact plant, the resi- 
due to  be utilized in the manufacture of glass.1° 

F O R T H E  PRODUCTION OF Na2SO4 (SALT C A K E ,  GLAUBER 

SALT)-Most of the possible uses of niter cake yield 
Na2S04 as a possible by-product; the following specific 
proposals have also been made. The niter cake is 
ground and mixed with the proper quantity of common 
salt; or, better, the still liquid material is run from 
the nitric acid still into a hot salt-cake pan already 
containing the requisite quantity of salt. This process 
for salt cake has been worked on a considerable scale 
in England, but would hardly be economical here in 
general. Some patents dealing with this general 
process follow: Hart1' and the General Chemical 

1 German Patent 226,110. 
2 British Patent 13,907 (1915); C. A. ,  11, 526. 
8 J .  SOC. Chem. Ind., 84 (1916), 1121. 
4 Ibid., 34 (1916), 1121. 
5 British Patent 6,102 (1915); J .  SOC. Chem. Ind. ,  83 (1915), 1009. 
8 J .  SOC. Chem. I n d . ,  84 (1916), 1121. 
7 British Patent 103,689 (1916); C. A. ,  11 
8 British Patent 29,254 (1913); J .  SOC. Chem. Ind., 38 (1915). 227. 
D British Patent 18,605 (1914); J .  SOC. Chem. Ind., 33 (1915), 961. 

1732. 

10 See Morgan, Econ. Proc. Ray. Dublin SOC., 2 (1917), 238; through J .  
Sac. Chem. Ind., 36 (1917), 504. 

11 U. S. Patent 698,704. 

A N D  E N G I N E E R I N G  C H E M I S T R Y  Vol. IO,  No. 6 

Company' introduce a mixture of common salt and 
niter cake by means of steam into a revolving cylinder, 
heated almost to  redness; the sulfate formed is stated 
t o  be free from both free acid and from chloride. I n  a 
recent communication Hart2 proposes to  dissolve 
the cake in water to  a solution of density I. 35 and t o  
blow cold air through this solution contained in well- 
insulated vessels; by this means a pure salt cake con- 
taining less than 0.2 5 per cent free acid, and a solu- 
tion containing mainly free acid, may be, obtained. 
Meyer and Oehler3 carry out the reaction between 
salt and niter cake in an ordinary muffle furnace, and 
state that  no stirring is required if proper conditions 
are maintained; namely, that  the temperature should 
not exceed jooo, the mass being merely sintered; this 
process was worked for some time, but was later aban- 
doned. The Verein Chem. Fabriken a t  Mannheim4 
have patented a mechanical salt-cake furnace, which 
has proved very efficient in working up niter cake; 
this furnace has done good work for some years, ac- 
cording t o  Lunge. The Solvay Process Company6 
grinds niter cake and alkaline soda products in the 
proper proportion, and heats the mixture above 1 2 5 ~ .  
Pennock6 mixes niter cake with a combining propor- 
tion of soda ash (NazCOa) and a little water, and dries 
the product. Ramage' claims a similar, but more 
complicated process. Rommenholler and Lohman* 
mix niter cake with coke dust and ignite the mixture 
in a muffle; they employ the sulfate as such, or con- 
vert i t  into sulfide and decompose this with COZ. 
Haackg mixes niter cake with common salt and coal, 
and distils the mixture in a muffle, obtaining sodium 
sulfide and HC1. The Chemische Fabrik GrunaulO 
mixes niter cake with 1 2  per cent sawdust and 2 per 
cent coke dust, and heats in a cast-iron retort provided 
with a stirring arrangement; thus obtaining neutral 
sulfate and SOz. The Nobel Explosives Company" 
add to  the liquid bisulfate as it is drawn off from 
the nitric acid plant, a carbonaceous substance, such 
as sawdust, peat, or the like, which yields large quanti- 
ties of gas; the mixture sets on cooling t o  a very porous 
mass which can be calcined for the production of 
NazS04 without melting. 

The Phoenix Fabriklz claims the process of mixing 
the molten NaHS04 with the appropriate quantity 
of pulverulent oxides, hydroxides, or carbonates of 
the alkaline earths (which form difficultly soluble sul- 
fates) and separating the resulting sulfates by a crys- 
tallization process. Herbert1* dissolves niter cake in 
water, runs i t  into a lead-lined vessel provided with 
a stirring arrangement, and adds ground limestone; 

1 British Patent 9,875 (1902). 
2 TRIS JOURNAL, 10 (1918). 238. 
8 British Patent 2,856 (1902); U. S. Patent 702,877; German Patent 

186,398; Chem. Ztg., 1906, 1295. 
4 German Patent 137,906; British Patent 16,207 (1902). 
6 U. S. Patent 870,746. 
6 U. S. Patent 922,031 (1909); C. A. ,  2, 2040. 
7 U. S. Patent 871,066; C. A.,  2, 1059. 
a German Patent 63,189. 
s German Patent 126,601. 

10 British Patent 6,898 (1904). 
11 British Patent 24,604 (1913); C. A., 9, 1228; French Patent 464,097 

12 Austrian Patent 700-12 (1912); C. A. ,  7 ,  1589. 
18 German Patent 28,769. 

(1913); C. A., 8,  3225. 
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the COz evolved is collected, the gypsum is filtered 
off, and the solution evaporated until the Na~S04 
crystallizes out. Grossmannl claims the process of 
obtaining niter cake in a porous, friable form which 
may be readily ground, by adding to  the molten ma- 
terial a carbonate such as Na2C03, or any substance 
which evolves gas or vapor, with or without a diluent 
such as Na2S04. Barbier2 has patented the process 
of cooling a solution of niter cake of density I .  4 down 
t o  about IO', when crystals of Glauber salt separate, 
and describes suitable apparatus for the purpose. 
Grossmanns treats a solution of Cas03 with niter cake 
and after filtration obtains a solution containing 
mainly NaOH and Na2S04; the Na2S04 is crystallized 
out and the final liquor used as caustic soda. He ob- 
tained, from IOO tons niter cake, 36 tons pure Na2S04 
and 1 5  tons caustic soda; costs of production are dis- 
cussed, Chatfield4 uses a solution of niter cake to  
absorb ammonia from gas liquor, etc., and crystallizes 
out ammonium sulfate and sodium sulfate. Hipps 
dissolves the niter cake, precipitates the heavy metals 
by means of an alkaline sulfide, evaporates the solu- 
tion, mixes with common salt and ignite's. White6 
uses i t  in the manufacture of soda alum. Collins7 
suggests roasting potash feldspar with niter cake and 
crystallizing out the alum. 

It is reported that  in Canada niter cake is now being 
used to make sulfate pulp, on account bf the shortage 
of the sulfur hitherto used for making sulfite pulp. 

STANcEs-In several of the above . processes, hydro- 
chloric acid is obtained; likewise when niter cake is 
heated with calcium chloride, a process which yields 
gypsum as a by-product. According t o  Hart,* hydro- 
chloric acid made from niter cake always contains 
some sulfuric acid and often contains nitric acid and 
iodine. Kerr has patentedg the process of producing 
hydrochloric acid, magnesium sulfate and sodium sul- 
fate by heating to  200' a mixture of about 2 parts 
miter cake and I part magnesium chloride, draining 
off the hydrochloric acid thereby produced, and separa- 
ting the sulfates by crystallization. Magnesium sul- 
fate may also be made by stirring hot niter cake into 
magnesite or dolomite, forming a spongy mass from 
which the sulfate may be extracted with water and 
crystallized. lo Bouchard-Praceigll and Rollo12 propose 
the employment of niter cake as a means of decom- 
posing solutions of bleaching powder, thus obtaining 
free chlorine and gypsum. Cheeseman13 claims the 
process of using it, after neutralizing, by making i t  
react with barium hydrosulfide to  produce blanc fixe 

FOR THE PRODUCTION O F  MISCELLANEOUS SUB- 

1 British Patent 110,405 (1916). 
2 British Patent 10,450 (1902). 
* British Patent 12,832 (1915); C.  A , ,  11, 878; J. SOC. Chem. Ind.,  85 

4 British Patent 19,530 (1893). 
U. S. Patent 726,533 (1903). 

0 U. S .Patent 714,846 (1903). 
1 J .  SOC. Chem. Ind., 84 (1916), 1121. ' 

8 THIS JOURNAL, 10 (1918), 238. 
D U. S. Patent 1,203,357 (1916); C. A , ,  11, 88. 

10 From Rw. des $rod. chim., cited in THIS JOURNAL, 10 (1918), 228 
11 French Patent 221,245. 
I* British Patent 6,898 (1904). 
1 )  U. S. Patent 714,145 (1902). 

(1916), 155; C. A , ,  10, 1408. 
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(BaS04) and sodium hydrosulfide. Naef' suggests 
neutralizing the free acid, reducing the sulfate by 
means of fine coal a t  a red heat, and crystallizing the 
product. A similar scheme has been patented by 
the Verein Chem. Fabriken.2 Parker3 proposes to  
neutralize a solution of niter cake with iron, and then 
to  treat with sodium carbonate or hydroxide. 

Grossmann4 proposes t o  utilize it in the production 
of an extra quantity of nitric acid by mixing it with 
niter and charcoal and heating the mixture under 
suitable conditions. 

I ts  use has also been suggested for the following 
purposes: To increase the extraction of copper when 
roasting copper pyrites by charging it into the lower 
doors of a multiple hearth.furnace; alone, or with salt, 
in the roasting of ores; to  replace sodium carbonate 
in opening up tungsten ores; as a source of acid for 
leaching copper, zinc, or other metals, in the prepara- 
tion of sulfates from scrap metal; for converting 
chromate into dichromate; for the liberation of phenol 
from its sodium salt in the process of manufacture 
of phenol; in laundry work, t o  replace some of the weak 
acids now used; in reclaiming rubber from scrap; 
in the refining of petroleum; in the making and 
glazing of slag bricks; as a weed killer; for flushing 
drains; and as a possible means of keeping down flies 
by sprinkling it on manure heaps. 

In conclusion, it may be pointed out that  the best 
mode of using a solution of niter cake for any particular 
purpose could be ascertained from the appropriate 
solubility data;  this involves the investigation, through- 
out a range of temperature, of the three-component 
system Na2S04-H2SO~-H20, and of four-component 
systems such as NazS04-H~S04-FeSO~-H20, investiga- 
tions which would not be difficult to  carry out with 
the needful accuracy,6 and would be of scientific in- 
terest as well as of technical importance a t  the present 
time.6 
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Numerous tests have been proposed for the recog- 
nition of rancidity. None of them seem, however, 
to  have found any wide-spread application. This 
may be ascribed to  two causes: first, there is con- 
siderable confusion of ideas as to  exactly what is 
meant by the term rancidity; and second, once a fa t  
has become definitely rancid, its condition is so clearly 
evident that  no chemical test is needed to  recognize i t .  

While i t  is true that  the recognition of rancidity 
by taste and odor is so easy that there is no need for 
the use of chemical tests in the case of fats which have 
definitely become rancid, there are yet many cases 

1 J. SOC. Chem. Ind.,  34 (1916), 1121. 
2 German Patent 231,991 (1909); C. A , ,  6, 2709. 
a British Patent 24,639 (1903). 
4 J. SOC. Chem. Ind., 86 (1917), 1035. 
5 Some data on the above system are presented by Le Chatelier and 

Bogitch, Reu. mdlall., 1% (1915), 949, who find that a double salt, NazSO4.- 
FeSO4 2Hz0, separates under certain conditions. 

fl Work along this line is in progress under the direction of Professor 
H. W. Foote, of Yale University. 


